Astrocyte-neuron lactate shuttle sensitizes nociceptive transmission in the spinal cord.
Astrocytes play a key role in the maintenance of synaptic transmission by producing L-lactate via the astrocyte-neuron lactate shuttle (ANLS). Astrocyte activation in the spinal cord is involved in the expression of neuropathic pain. We investigated the role of the ANLS in the spinal cord on hyperalgesia in neuropathic pain in mice. Specific activation of dorsal horn astrocytes induced mechanical hyperalgesia, which was attenuated by α-cyano-4-hydroxycinnamate (4-CIN), an inhibitor of monocarboxylate transporters that deliver L-lactate from astrocytes to neurons. Intrathecal L-lactate administration lowered the mechanical nociceptive threshold, which was attenuated by pretreatment with 4-CIN and isosafrole (a lactate dehydrogenase inhibitor), but not gliotoxin. Intrathecal L-lactate administration significantly upregulated c-Fos and cofilin phosphorylation, which was reversed by 4-CIN. The lowered mechanical nociceptive threshold was significantly attenuated by intrathecal fluorocitrate (an astrocyte-specific Krebs cycle inhibitor), 4-CIN, and isosafrole treatment. Thus, these results suggested that, in neuropathic pain, mechanical hyperalgesia was maintained by excessive L-lactate supplied by activated astrocytes via an aberrant ANLS.